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In the Claims: 

All of the currently pending claims are listed below including any amendments proposed 
herein. Please amend the claims as follows: 

Please cancel claims 1 and 2 without prejudice. 

1-2. (Canceled) 

3. (Currently amended) A test interface for providing test access by synchronous 
test equipment to an asynchronous circuit, the test interface comprising: 

synchronous-to-asynchronous (S2A) conversion circuitry operable to receive 
synchronous input data serially from the synchronous test equipment and convert the 
synchronous input data to asynchronous input data; 

asynchronous logic operable to transmit the asynchronous input data to a first test register 
in the asynchronous circuit, and to transmit asynchronous output data received from a second test 
register in the asynchronous circuit, the asynchronous output data resulting from application of 
the asynchronous input data to the asynchronous circuit, operation of the asynchronous logic 
being synchronized at least in part with a clock signal associated with the synchronous test 
equipment; and 

asynchronous-to- synchronous (A2S) conversion circuitry operable to receive the 
asynchronous output data from the asynchronous logic, convert the asynchronous output data to 
synchronous output data, and serially transmit the synchronous output data to the synchronous 
test equipment; 

wherein the asynchronous logic comprises a shift register which is operable alternately to 
receive the asynchronous input data serially from the S2A conversion circuitry and transmit the 
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asynchronous output data serially to the A2S conversion circuitry, and The tost interface of claim 
2 wherein the asynchronous logic further comprises a parallel-to- serial (P2S) register operable to 
receive the asynchronous input data in parallel from the shift register, and transmit the 
asynchronous input data serially to the first test register. 

4. (Original) The test interface of claim 3 further comprising a serial tree interface 
coupled to the P2S register operable to transmit the asynchronous input data to the first test 
register. 

5. (Currently amended) A test interface for providing test access by synchronous 
test equipment to an asynchronous circuit, the test interface comprising: 

synchronous-to-asynchronous (S2A) conversion circuitry operable to receive 
synchronous input data serially from the synchronous test equipment and convert the 
synchronous input data to asynchronous input data; 

asynchronous logic operable to transmit the asynchronous input data to a first test register 
in the asynchronous circuit, and to transmit asynchronous output data received from a second test 
register in the asynchronous circuit, the asynchronous output data resulting from application of 
the asynchronous input data to the asynchronous circuit, operation of the asynchronous logic 
being synchronized at least in part with a clock signal associated with the synchronous test 
equipment; and 

asynchronous-to-synchronous (A2S) conversion circuitry operable to receive the 
asynchronous output data from the asynchronous logic, convert the asynchronous output data to 
synchronous output data, and serially transmit the synchronous output data to the synchronous 
test equipment; 
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wherein the asynchronous logic comprises a shift register which is operable alternately to 
receive the asynchronous input data serially from the S2A conversion circuitry and transmit the 
asynchronous output data serially to the A2S conversion circuitry, and The test interface of claim 
3 wherein the asynchronous logic further comprises a serial-to-parallel (S2P) register operable to 
receive the asynchronous output data serially from the second test register, and transmit the 
asynchronous output data in parallel to the shift register. 

6. (Original) The test interface of claim 5 further comprising a serial tree interface 
coupled to the S2P register operable to transmit the asynchronous output data from the second 
test register. 

7. (Currently amended) The test interface of claim 2 3 further comprising an 
interface controller operable to control operation of the asynchronous logic in accordance with 
the clock signal , wherein the interface controller comprises a finite state machine having a 
plurality of associated states . 

Please cancel claims 8-10 without prejudice. 

8-10. (Canceled) 

1 1 . (Currently amended) A test interface for providing test access by synchronous 
test equipment to an asynchronous circuit, the test interface comprising: 

synchronous-to-asynchronous (S2A) conversion circuitry operable to receive 
synchronous input data serially from the synchronous test equipment and convert the 
synchronous input data to asynchronous input data; 
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asynchronous logic operable to transmit the asynchronous input data to a first test register 
in the asynchronous circuit, and to transmit asynchronous output data received from a second test 
register in the asynchronous circuit, the asynchronous output data resulting from application of 
the asynchronous input data to the asynchronous circuit, operation of the asynchronous logic 
being synchronized at least in part with a clock signal associated with the synchronous test 
equipment; and 

asynchronous-to- synchronous (A2S) conversion circuitry operable to receive the 
asynchronous output data from the asynchronous logic, convert the asynchronous output data to 
synchronous output data, and serially transmit the synchronous output data to the synchronous 
test equipment; 

wherein the asynchronous logic comprises a shift register which is operable alternately to 
receive the asynchronous input data serially from the S2A conversion circuitry and transmit the 
asynchronous output data serially to the A2S conversion circuitry, and wherein the shift register 
is operable to perform a plurality of operations including a shift operation for shifting in the 
asynchronous input data and shifting out the asynchronous output data, an update operation for 
transmitting the asynchronous input data to the first test register, and a capture operation for 
receiving the asynchronous output data from the second test register, and wherein The test 
interface of claim 10 the shift register is further operable to begin early shifting out of the 
asynchronous output data upon reception of the asynchronous output data and before 
commencement of a subsequent shift operation. 

12. (Original) The test interface of claim 11 wherein the early shifting and the 
subsequent shift operation result in a portion of the asynchronous input data being shifted out of 
the shift register, the A2S conversion circuitry being operable to discard the portion of the 
asynchronous input data. 
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13. (Original) The test interface of claim 12 wherein the A2S conversion circuitry is 
further operable to merge the portion of the asynchronous input data with a remainder of the 
asynchronous input data for transmission to the first test register. 

14. (Currently amended) A test interface for providing test access by synchronous 
test equipment to an asynchronous circuit, the test interface comprising: 

synchronous-to-asynchronous (S2A) conversion circuitry operable to receive 
synchronous input data serially from the synchronous test equipment and convert the 
synchronous input data to asynchronous input data; 

asynchronous logic operable to transmit the asynchronous input data to a first test register 
in the asynchronous circuit, and to transmit asynchronous output data received from a second test 
register in the asynchronous circuit, the asynchronous output data resulting from application of 
the asynchronous input data to the asynchronous circuit, operation of the asynchronous logic 
being synchronized at least in part with a clock signal associated with the synchronous test 
equipment; and 

asynchronous-to- synchronous (A2S) conversion circuitry operable to receive the 
asynchronous output data from the asynchronous logic, convert the asynchronous output data to 
synchronous output data, and serially transmit the synchronous output data to the synchronous 
test equipment; 

wherein the asynchronous logic comprises a shift register which is operable alternately to 
receive the asynchronous input data serially from the S2A conversion circuitry and transmit the 
asynchronous output data serially to the A2S conversion circuitry, and wherein the shift register 
is operable to perform a plurality of operations including a shift operation for shifting in the 
asynchronous input data and shifting out the asynchronous output data, an update operation for 
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transmitting the asynchronous input data to the first test register, and a capture operation for 
receiving the asynchronous output data from the second test register, and The test interface of 
claim 10 wherein the shift register is operable to transmit the asynchronous input data in 
response to a control bit in the asynchronous input data indicating readiness of an interface 
associated with the first test register to receive the asynchronous input data. 



15. (Currently amended) A test interface for providing test access by synchronous 
test equipment to an asynchronous circuit, the test interface comprising: 

synchronous-to-asynchronous (S2A) conversion circuitry operable to receive 
synchronous input data serially from the synchronous test equipment and convert the 
synchronous input data to asynchronous input data; 

asynchronous logic operable to transmit the asynchronous input data to a first test register 
in the asynchronous circuit, and to transmit asynchronous output data received from a second test 
register in the asynchronous circuit, the asynchronous output data resulting from application of 
the asynchronous input data to the asynchronous circuit, operation of the asynchronous logic 
being synchronized at least in part with a clock signal associated with the synchronous test 
equipment; and 

asynchronous-to- synchronous (A2S) conversion circuitry operable to receive the 
asynchronous output data from the asynchronous logic, convert the asynchronous output data to 
synchronous output data, and serially transmit the synchronous output data to the synchronous 
test equipment; 

wherein the asynchronous logic comprises a shift register which is operable alternately to 
receive the asynchronous input data serially from the S2A conversion circuitry and transmit the 
asynchronous output data serially to the A2S conversion circuitry, and wherein the shift register 
is operable to perform a plurality of operations including a shift operation for shifting in the 
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asynchronous input data and shifting out the asynchronous output data, an update operation for 
transmitting the asynchronous input data to the first test register, and a capture operation for 
receiving the asynchronous output data from the second test register, and The test interface of 
claim 10 wherein the shift register is operable to receive the asynchronous output data in 
response to a control bit in the asynchronous output data indicating validity of the asynchronous 
output data. 

Please cancel claims 16 and 17 without prejudice. 
16-17. (Canceled) 

18. (Currently amended) The test interface of claim -J- 3 wherein the test interface is 
part of a JTAG compliant interface. 

Please cancel claims 19-32 without prejudice. 

19-32. (Canceled) 

33. (Currently amended) A method for testing an asynchronous circuit using 
synchronous test equipment, comprising: 

converting synchronous input data received from the synchronous test equipment to 
asynchronous input data; 

transmitting the asynchronous input data to a first test register in the asynchronous 

circuit; 
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receiving asynchronous output data from a second test register in the asynchronous 
circuit, the asynchronous output data resulting from application of the asynchronous input data to 
the asynchronous circuit; and 

converting the asynchronous output data to synchronous output data; and 

serially transmitting the synchronous output data to the synchronous test equipment; 

wherein transmission and reception of the asynchronous input and output data are 
synchronized at least in part with a clock signal associated with the synchronous test equipment, 
and wherein transmitting the asynchronous input data to the first test register comprises receiving 
the asynchronous input data with a shift register, and wherein receiving the asynchronous output 
data from a second test register comprises receiving the asynchronous output data with the shift 
register, and The method of claim 32 wherein transmitting the asynchronous input data to the 
first test register further comprises transmitting the asynchronous input data in parallel from the 
shift register to a parallel-to- serial (P2S) register, and transmitting the asynchronous input data 
serially from the P2S register to the first test register. 

34. (Original) The method of claim 33 wherein transmitting the asynchronous input 
data serially from the P2S register to the first test register is done via a serial tree interface 
coupled between the P2S register and the first test register. 

35. (Currently amended) A method for testing an asynchronous circuit using 
synchronous test equipment, comprising: 

converting synchronous input data received from the synchronous test equipment to 
asynchronous input data; 

transmitting the asynchronous input data to a first test register in the asynchronous 

circuit; 
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receiving asynchronous output data from a second test register in the asynchronous 
circuit, the asynchronous output data resulting from application of the asynchronous input data to 
the asynchronous circuit; and 

converting the asynchronous output data to synchronous output data; and 

serially transmitting the synchronous output data to the synchronous test equipment; 

wherein transmission and reception of the asynchronous input and output data are 
synchronized at least in part with a clock signal associated with the synchronous test equipment, 
and wherein transmitting the asynchronous input data to the first test register comprises receiving 
the asynchronous input data with a shift register, and wherein receiving the asynchronous output 
data from a second test register comprises receiving the asynchronous output data with the shift 
register, and The method of claim 32 wherein receiving the asynchronous output data from a 
second test register further comprises transmitting the asynchronous output data serially from the 
second test register to a serial-to-parallel (S2P) register, and transmitting the asynchronous 
output data in parallel from the S2P register to the shift register. 

36. (Original) The method of claim 35 wherein transmitting the asynchronous output 
data serially from the second test register to the S2P register is done via a serial tree interface 
coupled between the S2P register and the second test register. 

Please cancel claim 37 without prejudice. 

37. (Canceled) 



38. (Currently amended) A method for testing an asynchronous circuit using 
synchronous test equipment, comprising: 
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converting synchronous input data received from the synchronous test equipment to 
asynchronous input data; 

transmitting the asynchronous input data to a first test register in the asynchronous 

circuit; 

receiving asynchronous output data from a second test register in the asynchronous 
circuit, the asynchronous output data resulting from application of the asynchronous input data to 
the asynchronous circuit; and 

converting the asynchronous output data to synchronous output data; and 

serially transmitting the synchronous output data to the synchronous test equipment; 

wherein transmission and reception of the asynchronous input and output data are 
synchronized at least in part with a clock signal associated with the synchronous test equipment, 
and wherein transmitting the asynchronous input data to the first test register comprises receiving 
the asynchronous input data with a shift register, and wherein receiving the asynchronous output 
data from a second test register comprises receiving the asynchronous output data with the shift 
register, and wherein receiving the asynchronous input data with the shift register comprises 
shifting in the asynchronous input data and shifting out previous asynchronous output data, the 
method The method of claim 37 further comprising commencing shifting the previous 
asynchronous output data out of the shift register before commencement of shifting the 
asynchronous input data into the shift register. 

39. (Original) The method of claim 38 wherein commencing shifting of the previous 
asynchronous output data and subsequent shifting of the asynchronous input data results in a 
portion of the asynchronous input data being shifted out of the shift register, the method further 
comprising discarding the portion of the asynchronous input data. 
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40. (Original) The method of claim 39 further comprising merging the portion of the 
asynchronous input data with a remainder of the asynchronous input data for transmission to the 
first test register. 

41. (Currently amended) A method for testing an asynchronous circuit using 
synchronous test equipment, comprising: 

converting synchronous input data received from the synchronous test equipment to 
asynchronous input data; 

transmitting the asynchronous input data to a first test register in the asynchronous 

circuit; 

receiving asynchronous output data from a second test register in the asynchronous 
circuit, the asynchronous output data resulting from application of the asynchronous input data to 
the asynchronous circuit; and 

converting the asynchronous output data to synchronous output data; and 

serially transmitting the synchronous output data to the synchronous test equipment; 

wherein transmission and reception of the asynchronous input and output data are 
synchronized at least in part with a clock signal associated with the synchronous test equipment, 
and wherein transmitting the asynchronous input data to the first test register comprises receiving 
the asynchronous input data with a shift register, and wherein receiving the asynchronous output 
data from a second test register comprises receiving the asynchronous output data with the shift 
register, and wherein receiving the asynchronous input data with the shift register comprises 
shifting in the asynchronous input data and shifting out previous asynchronous output data, and 
The method of claim 37 wherein transmitting the asynchronous input data to the first test register 
is done in response to a control bit in the asynchronous input data indicating readiness of an 
interface associated with the first test register to receive the asynchronous input data. 
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42. (Currently amended) A method for testing an asynchronous circuit using 
synchronous test equipment, comprising: 

converting synchronous input data received from the synchronous test equipment to 
asynchronous input data; 

transmitting the asynchronous input data to a first test register in the asynchronous 

circuit; 

receiving asynchronous output data from a second test register in the asynchronous 
circuit, the asynchronous output data resulting from application of the asynchronous input data to 
the asynchronous circuit; and 

converting the asynchronous output data to synchronous output data; and 

serially transmitting the synchronous output data to the synchronous test equipment; 

wherein transmission and reception of the asynchronous input and output data are 
synchronized at least in part with a clock signal associated with the synchronous test equipment, 
and wherein transmitting the asynchronous input data to the first test register comprises receiving 
the asynchronous input data with a shift register, and wherein receiving the asynchronous output 
data from a second test register comprises receiving the asynchronous output data with the shift 
register, and wherein receiving the asynchronous input data with the shift register comprises 
shifting in the asynchronous input data and shifting out previous asynchronous output data, and 
The method of claim 37 wherein receiving the asynchronous output data from the second test 
register is done in response to a control bit in the asynchronous output data indicating validity of 
the asynchronous output data. 



Please cancel claims 43-48 without prejudice. 
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43-48. (Canceled) 

Please add the following new claims: 

49. (New) The test interface of claim 5 further comprising an interface controller 
operable to control operation of the asynchronous logic in accordance with the clock signal, 
wherein the interface controller comprises a finite state machine having a plurality of associated 
states. 

50. (New) The test interface of claim 5 wherein the test interface is part of a JTAG 
compliant interface. 

51. (New) The test interface of claim 11 further comprising an interface controller 
operable to control operation of the asynchronous logic in accordance with the clock signal, 
wherein the interface controller comprises a finite state machine having a plurality of associated 
states. 

52. (New) The test interface of claim 1 1 wherein the test interface is part of a JTAG 
compliant interface. 

53. (New) The test interface of claim 14 further comprising an interface controller 
operable to control operation of the asynchronous logic in accordance with the clock signal, 
wherein the interface controller comprises a finite state machine having a plurality of associated 
states. 
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54. (New) The test interface of claim 14 wherein the test interface is part of a JTAG 
compliant interface. 

55. (New) The test interface of claim 15 further comprising an interface controller 
operable to control operation of the asynchronous logic in accordance with the clock signal, 
wherein the interface controller comprises a finite state machine having a plurality of associated 
states. 



56. (New) The test interface of claim 15 wherein the test interface is part of a JTAG 
compliant interface. 



